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(54) DEVICE

(57) A device including a rack; an enclosure provided
inside the rack; a module provided inside the enclosure;
a main pipe provided in the rack; a branching tube con-
nected to the main pipe; a cooling unit that cools a
heat-generating component mounted on the module; a
first connection tube that connects the branching tube
with the cooling unit; and a plurality of module connection

portions that are provided inside the enclosure and to
which the module is connected; wherein the enclosure
can slide in a state in which the module is connected to
the module connection portion, and the cooling unit and
the branching tube are connected by the first connection
tube.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a device.

BACKGROUND ART

[0002] Patent Document 1 discloses a rack system for
storing a plurality of cases in a rack. In this rack system,
a plurality of electronic components are provided inside
each case. Each case is provided with a plurality of pipes
that feed a coolant, in a concentrated manner, to heat-
generating components among the plurality of electronic
components. Additionally, the rack is provided with a flow
inlet manifold and a discharge outlet manifold to which
the pipes of a plurality of cases are connected. The flow
inlet manifold and the discharge outlet manifold are con-
nected to a cooling return passage or a cooling discharge
line.

CITATION LIST

Patent Literature

[0003] [Patent Document 1]
Japanese Unexamined Patent Application, First Publica-
tion No 2011-518395

SUMMARY OF INVENTION

Problem to be solved by the Invention

[0004] In some cases, a module inside a case (enclo-
sure) is made detachable for the purpose of mainte-
nance. The structure in Patent Document 1 is a structure
for cooling multiple electronic components at once, so
labor is involved in attaching and detaching the electronic
components inside the case and the pipes connected to
the electronic components. Therefore, it is difficult to re-
place electronic components (modules) or to perform
maintenance and inspections inside a server.
[0005] The present invention provides a device in
which work such as the replacement of a module inside
an enclosure can be easily performed.

Means for Solving the Problem

[0006] The device according to the present invention
includes a rack; an enclosure provided inside the rack;
a module provided inside the enclosure; a main pipe pro-
vided in the rack; a branching tube connected to the main
pipe; a cooling unit that cools a heat-generating compo-
nent mounted on the module; a first connection tube that
connects the branching tube with the cooling unit; and a
plurality of module connection portions that are provided
inside the enclosure and to which the module is connect-
ed; wherein the enclosure can slide in a state in which

the module is connected to the module connection por-
tion, and the cooling unit and the branching tube are con-
nected by the first connection tube.

Advantageous Effects of Invention

[0007] According to the device in the present invention,
it is possible to easily perform work such as the replace-
ment of a module inside an enclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0008]

Fig. 1 is a diagram illustrating the minimum structure
of a device according to a first embodiment.
Fig. 2 is a perspective view illustrating the structure
of a server device according to a second embodi-
ment.
Fig. 3 is a plan view illustrating the structure of the
server device according to the second embodiment.
Fig. 4 is a perspective view illustrating the structure
of a server according to the second embodiment.
Fig. 5 is a section view illustrating the structure of
the server according to the second embodiment.
Fig. 6 is a perspective view illustrating the structure
of a server according to a first modified example of
the second embodiment.
Fig. 7 is a perspective view illustrating the structure
of a server according to a second modified example
of the second embodiment.
Fig. 8 is a perspective view illustrating the structure
of a server device according to another modified ex-
ample of the second embodiment.

DESCRIPTION OF EMBODIMENTS

[0009] Multiple embodiments of the present invention
will be explained below with reference to the drawings.
However, regarding the present embodiments, the por-
tions that are identical to the aforementioned convention-
al examples will be referred to by using the same names,
and their explanations will be omitted.

[First Embodiment]

[0010] Fig. 1 is a diagram illustrating the minimum
structure of a device according to a first embodiment.
[0011] As illustrated in this drawing, it is sufficient for
the device 1 to comprise at least a rack 2, an enclosure
3, a module 4, a main pipe 5, a branching tube 6, a cooling
unit 7, a connection tube 8 and module connection por-
tions 10.
[0012] The enclosure 3 is provided inside the rack 2.
Inside the enclosure 3 are provided a plurality of module
connection portions 10 to which the module 4 is connect-
ed.
[0013] The module 4 is provided inside the enclosure
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3. A heat-generating component 9 is mounted on the
module 4.
[0014] The main pipe 5 is provided in the rack 2. The
branching tube 6 is connected to the main pipe 5.
[0015] The cooling unit 7 cools the heat-generating
component 9 mounted on the module 4. The connection
tube 8 connects the branching tube 6 with the cooling
unit 7.
[0016] In this device 1, the enclosure 3 is able to slide,
for example, in the direction of the arrow in the drawing,
in a state in which the module 4 is connected to a module
connection portion 10 and the cooling unit 7 is connected
to the branching tube 6 by the connection tube 8.
[0017] In this device 1, a plurality of module connection
portions 10 are provided, so it is possible to connect a
plurality of modules 4 inside the enclosure 3. Additionally,
the module connection portions 10 are provided inside
the enclosure 3, so the modules 4 can be easily attached
to and detached from the enclosure 3. The connection
tube 8 is connected to a cooling unit 7 mounted on a
module 4, so it is possible to attach and detach a module
4, a cooling unit 7 and a connection tube 8 as a unit with
respect to the enclosure 3. As a result thereof, it is pos-
sible to easily perform work such as the replacement of
a module 4 inside the enclosure 3.

[Second Embodiment]

[0018] Fig. 2 is a perspective view illustrating the struc-
ture of a server device according to a second embodi-
ment. Fig. 3 is a plan view illustrating the structure of the
server device according to the second embodiment.
[0019] As illustrated in Fig. 2 and Fig. 3, the server
device (device) 100 of the present embodiment mainly
comprises a rack 110, servers 20 housed inside the rack
110, a supply tube (main pipe) 101 and a discharge tube
(main pipe) 102.
[0020] The rack 110 houses, in the interior thereof, a
plurality of servers 20 arranged in the vertical direction
Dv.
[0021] The supply tube 101 and the discharge tube
102 are provided inside the rack 110. The supply tube
101 and the discharge tube 102 are provided, inside the
rack 110, to the rear of the server 20 in the front-rear
direction Df. The supply tube 101 and the discharge tube
102 each extend in the vertical direction Dv. The supply
tube 101 supplies, for example, cooling water, as a cool-
ing medium, to the server device 100. The discharge tube
102 discharges cooling water from the server device 100.
[0022] Fig. 4 is a perspective view illustrating the struc-
ture of a server according to the second embodiment.
Fig. 5 is a section view illustrating the structure of the
server according to the second embodiment.
[0023] As illustrated in Fig. 3 to 5, the server 20 com-
prises an enclosure 21, module connectors (module con-
nection portions) 23 and modules 30.
[0024] The enclosure 21 is in the form of a rectangular
parallelepiped-shaped hollow box. The enclosure 21 is

supported so as to be able to slide inside the rack 110 in
the front-rear direction (sliding direction) Df by means of
a slide rail (not illustrated). The enclosure 21 comprises
a bottom plate 21b, side plates 21s, a front plate 21f and
a rear plate 21r.
[0025] In plan view, the bottom plate 21b is rectangular,
extending in the front-rear direction Df and in the width
direction Dw orthogonal to the front-rear direction Df. The
side plates 21s are located on both sides, in the width
direction Dw, of the bottom plate 21b. The side plates
21s respectively extend upward, in the vertical direction
Dv, from both sides, in the width direction Dw, of the
bottom plate 21b. The front plate 21f is positioned on one
end, in the front-rear direction Df, of the bottom plate 21b.
The front plate 21 f extends upward from the front end
of the bottom plate 21b. The rear plate 21r is located on
the other end, in the front-rear direction Df, of the bottom
plate 21b. The rear plate 21r extends upward from the
rear end of the bottom plate 21b.
[0026] As illustrated in Fig. 5, the rear plate 21r has
openings 25 penetrating therethrough in the front-rear
direction Df. A plurality of openings 25 are provided so
as to be spaced in the width direction Dw.
[0027] Inside the enclosure 21, a base substrate 26 is
provided. The base substrate 26 is plate-shaped, and is
provided along the bottom plate 21b of the enclosure 21.
[0028] Module connectors 23 are provided on the up-
per surface of the base substrate 26. A plurality of module
connectors 23 are provided so as to be spaced in the
width direction Dw.
[0029] As illustrated in Fig. 3 to 5, a module 30 com-
prises a substrate 32, a cooling unit 33, a supply connec-
tion tube (connection tube) 36 and a discharge connec-
tion tube (connection tube) 37.
[0030] The substrate 32 is in the form of a rectangular
plate. In the state in which the module 30 is housed in
the enclosure 21, the substrate 32 is arranged so that a
long edge S11 is aligned with the front-rear direction Df
and the short edge S12 is aligned with the vertical direc-
tion Dv. The substrate 32 is connected, so as to be able
to be inserted and removed, to a module connector 23
provided on the base substrate 26.
[0031] The substrate 32 has a heat-generating com-
ponent 34 such as a CPU (Central Processing Unit). The
heat-generating component 34 is mounted on one sur-
face 32f of the substrate 32. The heat-generating com-
ponent 34 is not limited to being a CPU, and may be
another electronic component.
[0032] The cooling unit 33 is provided on the substrate
32. The cooling unit 33 is provided so as to be stacked
on the heat-generating component 34. The cooling unit
33 cools the heat-generating component 34. The cooling
unit 33 has a prescribed thickness in the direction orthog-
onal to the one surface 32f of the substrate 32. The cool-
ing unit 33 has a recess 33s on the surface facing the
heat-generating component 34. The recess 33s faces at
least part of the surface of the heat-generating compo-
nent 34.
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[0033] The supply connection tube 36 has one end 36a
connected to the cooling unit 33. The supply connection
tube 36 extends outside the substrate 32. The supply
connection tube 36 extends from the substrate 32
through an opening 25 formed in the rear plate 21r of the
enclosure 21, and to the rear of the enclosure 21. The
supply connection tube 36 has flexibility. The supply con-
nection tube 36 has a connection elbow 36c on the other
end extending to the rear of the enclosure 21.
[0034] The discharge connection tube 37 has one end
37a connected to the cooling unit 33. The discharge con-
nection tube 37 extends to the outside of the substrate
32. The discharge connection tube 37 extends from the
substrate 32 through an opening 25 formed in the rear
plate 21r of the enclosure 21, and to the rear of the en-
closure 21. The discharge connection tube 37 has flexi-
bility. The discharge connection tube 37 has a connection
elbow 37c on the other end extending to the rear of the
enclosure 21.
[0035] Such a module 30 is connected to each of the
plurality of module connectors 23 provided in the width
direction (first direction) Dw inside the enclosure 21. As
a result thereof, a plurality of modules 30 arranged along
the width direction Dw are provided inside the enclosure
21.
[0036] As illustrated in Fig. 2 and Fig. 4, inside the rack
110, supply branching tubes (branching tubes) 41 and
discharge branching tubes (branching tubes) 42 are pro-
vided. A supply branching tube 41 and a discharge
branching tube 42 are provided outside the enclosure 21
of each server 20. The supply branching tube 41 and the
discharge branching tube 42 are provided to the rear, in
the front-rear direction Df, of each server 20. In other
words, the supply branching tube 41 and the discharge
branching tube 42 are provided on one side (to the rear)
in the sliding direction (front-rear direction Df) of the en-
closure 21. The supply branching tube 41 and the dis-
charge branching tube 42 are each supported on the en-
closure 21 by a supporting member, which is not illus-
trated.
[0037] The supply branching tube 41 and the discharge
branching tube 42 each extend in the width direction Dw
of the enclosure 21.
[0038] On the supply branching tube 41, a plurality of
connection portions, to which connection elbows 36c of
supply connection tubes 36 are connected, are provided
along the axial direction (width direction Dw) of the supply
branching tube 41. The connection elbows 36c of the
supply connection tubes 36 are detachably connected to
the supply branching tube 41. As a result thereof, the
supply branching tube 41 and the cooling units 33 of the
modules 30 are respectively connected by supply con-
nection tubes 36.
[0039] On the discharge branching tube 42, a plurality
of connection portions, to which connection elbows 37c
of discharge connection tubes 37 are connected, are pro-
vided along the axial direction (width direction Dw) of the
discharge branching tube 42. The connection elbows 37c

of the discharge connection tubes 37 are detachably con-
nected to the discharge branching tube 42. As a result
thereof, the discharge branching tube 42 and the cooling
units 33 of the modules 30 are respectively connected
by discharge connection tubes 37.
[0040] The supply branching tube 41 and the discharge
branching tube 42 are provided so as to leave a gap
therebetween. Specifically, the supply branching tube 41
and the discharge branching tube 42 are provided so as
to leave a gap in the vertical direction Dv. In other words,
the supply branching tube 41 and the discharge branch-
ing tube 42 are located at different positions in the vertical
direction Dv. The supply branching tube 41 and the dis-
charge branching tube 42 are provided at positions facing
the rear plate 21r of the enclosure 21 in the front-rear
direction Df.
[0041] Thus, a plurality of supply branching tubes 41
and discharge branching tubes 42 are provided so as to
be respectively connected to the plurality of enclosures
21. The supply branching tubes 41 and the discharge
branching tubes 42, as mentioned above, are supported
on the enclosures 21 by means of support members (not
illustrated), and thus can slide, together with the enclo-
sures 21, in the front-rear direction Df inside the rack 110.
[0042] Therefore, when the enclosure 21 of each serv-
er 20 is made to slide in the front-rear direction Df inside
the rack 110, the modules 30, the supply branching tube
41 and the discharge branching tube 42 slide together
with the enclosure 21. In this case, modules 30 connected
to the module connectors 23 are housed inside the en-
closure 21, and the cooling units 33 are in a state of con-
nection to the supply branching tube 41 and the discharge
branching tube 42, by means of supply connection tubes
36 and discharge connection tubes 37, respectively.
[0043] As illustrated in Fig. 2, the supply branching
tubes 41 are connected to the supply tube 101. The sup-
ply branching tubes 41 are detachably connected to the
supply tube 101. The supply tube 101 and the supply
branching tubes 41 are connected by means of interme-
diate connection tubes (second connection tubes) 51
having flexibility. The intermediate connection tubes 51
are detachably connected to the supply tube 101.
[0044] The supply branching tubes 42 are connected
to the supply tube 102. The supply branching tubes 42
are detachably connected to the discharge tube 102. The
discharge tube 102 and the discharge branching tubes
42 are connected by means of intermediate connection
tubes (second connection tubes) 52 having flexibility. The
intermediate connection tubes 52 are detachably con-
nected to the discharge tube 102.
[0045] Thus, the plurality of sets of supply branching
tubes 41 and discharge branching tubes 42 provided re-
spectively on the servers 20 are respectively detachably
connected to a single supply tube 101 and a single dis-
charge tube 102.
[0046] Cooling water is fed, through the supply tube
101, to the supply discharge tube 41 of each server 20.
In each server 20, cooling water is fed through the supply
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branching tubes 41 to the supply connection tubes 36.
The supply connection tubes 36 supply cooling water to
the recesses 33s in the cooling units 33.
[0047] The discharge connection tubes 37 discharge
cooling water from the recesses 33s in the cooling units
33. The cooling water that is discharged through the dis-
charge connection tubes 37 is discharged from the dis-
charge branching tubes 42 and the discharge tube 102
to the outside.
[0048] This server device 100 comprises a rack 110,
enclosures 21 provided inside the rack 110, and modules
30 provided inside the enclosures 21. This server device
100 comprises a supply tube 101, a discharge tube 102,
supply branching tubes 41, discharge branching tubes
42, supply connection tubes 36 and discharge connec-
tion tubes 37. Furthermore, modules 30 are connected
to a plurality of module connectors 23 provided inside
the enclosures 21, and the enclosures 21 are able to
slide in a state in which the cooling units 33 are connected
to the supply branching tubes 41 and the discharge
branching tubes 42 respectively by means of the supply
connection tubes 36 and the discharge connection tubes
37.
[0049] As a result thereof, the enclosures 21 can be
pulled out from the rack 110 and maintenance work and
the like can be performed on the servers 20 without re-
moving the supply branching tubes 41 and the discharge
branching tubes 42 respectively from the supply connec-
tion tubes 36 and the discharge connection tubes 37.
Additionally, a plurality of module connectors 23 are pro-
vided, so a plurality of modules 30 can be connected
inside an enclosure 21. Additionally, when an enclosure
21 is in a state of removal from the rack 110, the module
connectors 23 are provided inside the enclosure 21, so
the modules 30 can be easily attached to and detached
from the enclosure 21. Therefore, work such as the re-
placement of modules 30 inside the enclosure 21 can be
easily performed.
[0050] In this server device 100, the supply branching
tubes 41 and the discharge branching tubes 42 are re-
spectively detachably connected to the supply tube 101
and the discharge tube 102. The supply branching tubes
41 and the discharge branching tubes 42 are respectively
removed from the supply tube 101 and the discharge
tube 102. As a result thereof, when a supply branching
tube 41, a discharge branching tube 42 and an enclosure
21 are made to slide, the supply branching tube 41 and
the discharge branching tube 42 can be moved together
with the enclosure 21. As a result thereof, the modules
30 can be easily attached to and detached from the en-
closure 21 that has been made to slide.
[0051] In this server device 100, in a configuration in
which the modules 30 are able to be attached to and
detached from the module connectors 23, the supply con-
nection tubes 36 and the discharge connection tubes 37
are able to be respectively attached to and detached from
the supply branching tubes 41 and the discharge branch-
ing tubes 42. As a result thereof, the modules 30, the

supply connection tubes 36 and the discharge connec-
tion tubes 37 can be removed from the enclosures 21
together. Therefore, the modules 30 (and the supply con-
nection tubes 36 and the discharge connection tubes 37)
can be easily replaced.
[0052] In this server device 100, supply connection
tubes 36 and discharge connection tubes 37 having one
end 36a, 37a connected to the modules 30 are arranged
in the width direction Dw, which is the direction in which
the modules 30 are arrayed. As a result thereof, the con-
nection elbows 36c, 37c on the other ends of the supply
connection tubes 36 and the discharge connection tubes
37 can be easily connected, respectively, to the supply
branching tubes 41 and the discharge branching tubes
42, which extend in the width direction Dw.
[0053] In this server device 100, the supply branching
tubes 41 and the discharge branching tubes 42 are pro-
vided outside the enclosures 21. As a result thereof, the
work for attaching and detaching the supply connection
tubes 36 and the discharge connection tubes 37 of the
modules 30 with respect to the supply branching tubes
41 and the discharge branching tubes 42 can be per-
formed outside the enclosures 21, thereby raising the
work efficiency.
[0054] In this server device 100, the supply branching
tubes 41 and the discharge branching tubes 42 are pro-
vided to the rear in the sliding direction of the enclosures
21. As a result thereof, the work for attaching and de-
taching the supply connection tubes 36 and the discharge
connection tubes 37 with respect to the supply branching
tubes 41 and the discharge branching tubes 42 can be
performed from the rear of the rack 110, thereby raising
the work efficiency.
[0055] In this server device 100, a supply branching
tube 41 and a discharge branching tube 42 are provided
on each of a plurality of enclosures 21. Additionally, the
plurality of supply branching tubes 41 and the discharge
branching tubes 42 are detachably connected, respec-
tively, to a single supply tube 101 and a single discharge
tube 102. As a result thereof, a supply branching tube 41
and a discharge branching tube 42 are provided for each
enclosure 21. Therefore, it is possible to arrange the sup-
ply connection tubes 36 and the discharge connection
tubes 37 in an orderly manner between a plurality of serv-
ers 20.
[0056] In this server device 100, the supply tube 101
and the discharge tube 102 are respectively connected
to the supply branching tubes 41 and the discharge
branching tubes 42 by means of intermediate connection
tubes 51, 52 having flexibility.
[0057] As a result thereof, the enclosures 21 can be
made to slide forward and rearward to some degree with
the supply tube 101 and the discharge tube 102 respec-
tively still connected to the supply branching tubes 41
and the discharge branching tubes 42 by means of the
intermediate connection tubes 51, 52. Additionally, the
work of attaching and detaching the intermediate con-
nection tubes 51, 52 to the supply tube 101 and the dis-
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charge tube 102, and to the supply branching tubes 41
and the discharge branching tubes 42, respectively, can
be easily performed.
[0058] In such a server device 100, the supply connec-
tion tubes 36 and the discharge connection tubes 37 can
be respectively connected to the supply branching tubes
41 and the discharge branching tubes 42 provided out-
side the enclosures 21 through openings 25 formed in
the enclosures 21.

[First modified example of second embodiment]

[0059] In the above-mentioned second embodiment,
the supply connection tubes 36 and the discharge con-
nection tubes 37 were arranged to be connected, respec-
tively, to the supply branching tubes 41 and the discharge
branching tubes 42 from the front in the front-rear direc-
tion Df. For example, the supply connection tubes 36 and
the discharge connection tubes 37 were respectively
connected to sites located on the front sides, in the front-
rear direction Df, of the supply branching tubes 41 and
the discharge branching tubes 42. However, there is no
limitation thereto.
[0060] Fig. 6 is a perspective view illustrating the struc-
ture of a server according to a first modified example of
the second embodiment.
[0061] As illustrated in Fig. 6, the supply connection
tubes 36 and the discharge connection tubes 37 are re-
spectively connected to the supply branching tube 41
and the discharge branching tube 42 at sites other than
sites facing the enclosure 21. For example, the supply
connection tubes 36 and the discharge connection tubes
37 are respectively connected to the supply branching
tube 41 and the discharge branching tube 42 at sites at
locations different from sites facing the enclosure 21. In
the present modified example, the connection elbows
36c, 37c of the supply connection tubes 36 and the dis-
charge connection tubes 37 are respectively connected
to the supply branching tube 41 and the discharge
branching tube 42 from the rear in the front-rear direction
Df. For example, the supply connection tubes 36 and the
discharge connection tubes 37 are respectively connect-
ed at sites positioned on the rear sides, in the front-rear
direction Df, of the supply branching tube 41 and the dis-
charge branching tube 42.
[0062] In this server device 100, the work of attaching
and detaching the supply connection tubes 36 and the
discharge connection tubes 37, respectively, to the sup-
ply branching tube 41 and the discharge branching tube
42 can be performed from the rear of the supply branch-
ing tube 41 and the discharge branching tube 42. As a
result thereof, the work efficiency is raised.

[Second modified example of second embodiment]

[0063] Fig. 7 is a perspective view illustrating the struc-
ture of a server according to the second modified exam-
ple of the second embodiment.

[0064] As illustrated in Fig. 7, a supply branching tube
41 and a discharge branching tube 42 are provided so
as to leave a gap therebetween in the vertical direction
Dv. The supply branching tube 41 and the discharge
branching tube 42 are provided at positions facing the
rear plate 21r of the enclosure 21 in the front-rear direc-
tion Df.
[0065] The supply connection tubes 36 and the dis-
charge connection tubes 37 extend to the rear of the sup-
ply branching tube 41 and the discharge branching tube
42 by passing in between the supply branching tube 41
and the discharge branching tube 42. The supply con-
nection tubes 36 and the discharge connection tubes 37
respectively curve forward at the rear, in the front-rear
direction Df, of the supply branching tube 41 and the dis-
charge branching tube 42. The supply connection tubes
36 and the discharge connection tubes 37 are respec-
tively connected to the supply branching tube 41 and the
discharge branching tube 42 at sites other than sites fac-
ing the enclosure 21. In the present modified example,
the connection elbows 36c, 37c of the supply connection
tubes 36 and the discharge connection tubes 37 are re-
spectively connected from the rear, in the front-rear di-
rection Df, of the supply branching tube 41 and the dis-
charge branching tube 42.
[0066] In this server device 100, the supply branching
tube 41 and the discharge branching tube 42 are provided
with a gap therebetween. As a result thereof, the supply
connection tubes 36 an the discharge connection tubes
37 can be passed between the supply branching tube 41
and the discharge branching tube 42. Additionally, work-
ing space for attaching and detaching the supply con-
nection tubes 36 and the discharge connection tubes 37,
respectively, to the supply branching tube 41 and the
discharge branching tube 42 can be secured.
[0067] In this server device 100, the supply branching
tube 41 and the discharge branching tube 42 are provided
so as to leave a gap therebetween in the vertical direction.
The supply connection tubes 36 and the discharge con-
nection tubes 37 are arranged to pass between the sup-
ply branching tube 41 and the discharge branching tube
42. Thus, the supply connection tubes 36 and the dis-
charge connection tubes 37 can be kept from sagging
down by passing the supply connection tubes 36 and the
discharge connection tubes 37 between the supply
branching tube 41 and the discharge branching tube 42.
[0068] In this server device 100, the supply branching
tube 41 and the discharge branching tube 42 are respec-
tively connected with the supply connection tubes 36 and
the discharge connection tubes 37 on sides not facing
the enclosure 21, in other words, on the rear sides in the
front-rear direction Df. As a result thereof, the connection
work for connecting the supply connection tubes 36 and
the discharge connection tubes 37, respectively, with the
supply branching tube 41 and the discharge branching
tube 42 can be easily performed from the rear of the
supply branching tube 41 and the discharge branching
tube 42.
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[0069] In the above-mentioned second embodiment
and the modified examples thereof, the intermediate con-
nection tubes 51, 52 are respectively detachably con-
nected to the supply tube 101 and the discharge tube
102, but the intermediate connection tubes 51, 52 may
be provided with slack. As a result thereof, it is possible
to slide the enclosures 21 in the front-rear direction Df
while the supply branching tubes 41 and the discharge
branching tubes 42 remain connected to the supply tube
101 and the discharge tube 102 by means of the inter-
mediate connection tubes 51, 52.
[0070] Additionally, the supply branching tubes 41 and
the discharge branching tubes 42 were connected, re-
spectively, to the supply tube 101 and the discharge tube
102 by means of flexible intermediate connection tubes
51, 52. However, the invention is not limited to such a
structure.
[0071] Fig. 8 is a perspective view illustrating the struc-
ture of a server device according to another modified
example of the second embodiment.
[0072] As illustrated in Fig. 8, the ends of the supply
branching tubes 41 and the discharge branching tubes
42 may be directly connected, respectively, to the supply
tube 101 and the discharge tube 102, without the inter-
mediate connection tubes 51, 52 therebetween.
[0073] Furthermore, the positions of the supply tube
101 and the discharge tube 102 are not limited to those
indicated in the above-mentioned embodiments. The
supply tube 101 and the discharge tube 102 may, for
example, be provided at a central area in the width di-
rection Dw or the like. Additionally, the supply tube 101
and the discharge tube 102 may be extended in the width
direction Dw rather than in the vertical direction Dv, or
may be provided in an upper area or a lower area of the
rack 110.
[0074] Aside therefrom, it is possible to select whether
or not to adopt features described in the above-men-
tioned embodiments, or to appropriately replace some
of the features with other features, as long as the resulting
device does not depart from the spirit of the present in-
vention.
[0075] Some or all of the above-mentioned embodi-
ments may be described as in the following supplemen-
tary notes, but the present invention is not limited to the
following.

(Supplementary Note 1)

[0076] A device comprising:

a rack;
an enclosure provided inside the rack;
a module provided inside the enclosure;
a main pipe provided in the rack;
a branching tube connected to the main pipe;
a cooling unit that cools a heat-generating compo-
nent mounted on the module;
a first connection tube that connects the branching

tube with the cooling unit; and
a plurality of module connection portions that are pro-
vided inside the enclosure and to which the module
is connected;
wherein the enclosure can slide in a state in which
the module is connected to the module connection
portion, and the cooling unit and the branching tube
are connected by the first connection tube.

(Supplementary Note 2)

[0077] The device according to supplementary note 1,
wherein the branching tube is detachably connected to
the main pipe.

(Supplementary Note 3)

[0078] The device according to supplementary note 1
or 2, wherein:
on the first connection tube, one end of which is connect-
ed to the cooling unit, the other end is detachably con-
nected to the branching tube.

(Supplementary Note 4)

[0079] The device according to any one of supplemen-
tary notes 1 to 3, wherein:

a plurality of the modules, which are connected to
the module connection portions inside the enclosure,
are arrayed in a first direction; and
the branching tube is arranged so as to extend in the
first direction.

(Supplementary Note 5)

[0080] The device according to any one of supplemen-
tary notes 1 to 4, wherein:
the branching tube is provided outside the enclosure.

(Supplementary Note 6)

[0081] The device according to supplementary note 5,
wherein the branching tube is provided on one side in a
sliding direction of the enclosure.

(Supplementary Note 7)

[0082] The device according to any one of supplemen-
tary notes 1 to 6, wherein:

a plurality of enclosures are housed inside the rack;
a plurality of the branching tubes are connected, re-
spectively, to the plurality of enclosures; and
the plurality of branching tubes are detachably con-
nected to the single main pipe.
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(Supplementary Note 8)

[0083] The device according to any one of supplemen-
tary notes 1 to 7, wherein:
the main pipe and the branching tube are connected by
a second connection tube having flexibility.

(Supplementary Note 9)

[0084] The device according to any one of supplemen-
tary notes 1 to 8, wherein:

an opening is formed in the enclosure; and
the first connection tube is arranged to pass through
the opening.

(Supplementary Note 10)

[0085] The device according to any one of supplemen-
tary notes 1 to 9, wherein:

the branching tube has a supply branching tube that
supplies a cooling medium to the module and a dis-
charge branching tube that discharges the cooling
medium; and
the supply branching tube and the discharge branch-
ing tube are provided so as to leave a gap therebe-
tween.

(Supplementary Note 11)

[0086] The device according to supplementary note
10, wherein:

the supply branching tube and the discharge branch-
ing tube are provided so as to leave a gap in a vertical
direction; and
the first connection tube is arranged to pass between
the supply branching tube and the discharge branch-
ing tube.

(Supplementary Note 12)

[0087] The device according to any one of supplemen-
tary notes 1 to 11, wherein:

the branching tube is provided at a position facing
the enclosure; and
the first connection tube is connected to the branch-
ing tube at a site other than a site facing the enclo-
sure.

[0088] Priority is claimed on Japanese Patent Applica-
tion No. 2017-201777, filed October 18, 2017, the entire
disclosure of which is incorporated herein by reference.

INDUSTRIAL APPLICABILITY

[0089] According to the device of the present invention,
it is possible to easily perform work such as the replace-
ment of a module inside an enclosure.

[Reference Signs List]

[0090]

1 Device
2 Rack
3 Enclosure
4 Module
5 Main pipe
6 Branching tube
7 Cooling unit
8 Connection tube
9 Heat-generating component
10 Module connection portion
20 Server
21 Enclosure
23 Module connector (module connection portion)
25 Opening
30 Module
33 Cooling unit
34 Heat-generating component
36 Supply connection tube (first connection tube)
36a One end
36c Connection elbow
37 Discharge connection tube (first connection tube)
37a One end
37c Connection elbow
41 Supply branching tube (branching tube)
42 Discharge branching tube (branching tube)
51 Intermediate connection tube (second connec-

tion tube)
52 Intermediate connection tube (second connec-

tion tube)
100 Server device (device)
101 Supply tube (main pipe)
102 Discharge tube (main pipe)
110 Rack
Df Front-rear direction (sliding direction)
Dv Vertical direction
Dw Width direction (first direction)

Claims

1. A device comprising:

a rack;
an enclosure provided inside the rack;
a module provided inside the enclosure;
a main pipe provided in the rack;
a branching tube connected to the main pipe;
a cooling unit that cools a heat-generating com-
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ponent mounted on the module;
a first connection tube that connects the branch-
ing tube with the cooling unit; and
a plurality of module connection portions that
are provided inside the enclosure and to which
the module is connected;
wherein the enclosure can slide in a state in
which the module is connected to the module
connection portion, and the cooling unit and the
branching tube are connected by the first con-
nection tube.

2. The device according to claim 1, wherein the branch-
ing tube is detachably connected to the main pipe.

3. The device according to claim 1 or 2, wherein:
on the first connection tube, one end of which is con-
nected to the cooling unit, the other end is detachably
connected to the branching tube.

4. The device according to any one of claims 1 to 3,
wherein:

a plurality of the modules, which are connected
to the module connection portions inside the en-
closure, are arrayed in a first direction; and
the branching tube is arranged so as to extend
in the first direction.

5. The device according to any one of claims 1 to 4,
wherein:
the branching tube is provided outside the enclosure.

6. The device according to claim 5, wherein the branch-
ing tube is provided on one side in a sliding direction
of the enclosure.

7. The device according to any one of claims 1 to 6,
wherein:

a plurality of enclosures are housed inside the
rack;
a plurality of the branching tubes are connected,
respectively, to the plurality of enclosures; and
the plurality of branching tubes are detachably
connected to the single main pipe.

8. The device according to any one of claims 1 to 7,
wherein:
the main pipe and the branching tube are connected
by a second connection tube having flexibility.

9. The device according to any one of claims 1 to 8,
wherein:

an opening is formed in the enclosure; and
the first connection tube is arranged to pass
through the opening.

10. The device according to any one of claims 1 to 9,
wherein:

the branching tube has a supply branching tube
that supplies a cooling medium to the module
and a discharge branching tube that discharges
the cooling medium; and
the supply branching tube and the discharge
branching tube are provided so as to leave a
gap therebetween.

11. The device according to claim 10, wherein:

the supply branching tube and the discharge
branching tube are provided so as to leave a
gap in a vertical direction; and
the first connection tube is arranged to pass be-
tween the supply branching tube and the dis-
charge branching tube.

12. The device according to any one of claims 1 to 11,
wherein:

the branching tube is provided at a position fac-
ing the enclosure; and
the first connection tube is connected to the
branching tube at a site other than a site facing
the enclosure.
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